This paper presents the findings and analysis of research undertaken in both the United Kingdom and Australia to identify the range of knowledge and skills required by library and information professional to meet the challenges of the 21 st century. In the United Kingdom, the Chartered Institute for Library and Information Professionals has developed a new qualifications framework and revised the body of professional knowledge for information professionals. In Australia, the research has focused on the two complementary and intertwined strands of discipline knowledge and generic capabilities. The issues that arise from the two projects are relevant to all sectors of the library and information profession, to stimulate discussion about possible strategies for workforce planning. Career-long learning has become an imperative for information professionals, with the research findings highlighting the importance of a collaborative approach to professional development to involve the individual, educators, employers and professional associations.
Introduction

"It takes an extraordinary worker to become a successful professional librarian in the 21
st century." (Lovato-Gassman) 1 The dynamic nature of library and information work has resulted in fundamental changes to the roles and responsibilities of librarians. This has in turn led to considerable discussion about the spectrum of skills and knowledge required by the new information professional. Salter argues that we, as a profession, must not be afraid to ask "hard deeply intense, if not disturbing questions, about our profession in order to fully understand and formulate our new image". 2 There has been considerable interest in endeavouring to determine what the cornerstone of library and information services (LIS) currently is, or might become in the future. In both the United Kingdom (UK) and Australia, there is a keen awareness of the need for library and information professionals (LIPs) to have opportunities to acquire a full range of knowledge and skills to meet the challenges of known and perceived changes in modern professional practice. Two research projects have been undertaken, one in Australia to identify the areas of discipline knowledge and the key personal attributes that are required by successful LIS professionals; the other in the UK to identify the needs of LIS employers in the recruitment and retention of successful staff. This paper reviews the two projects to note that, despite the distinctly different research approaches, the findings are remarkably common. It is believed that the issues that arise from the projects are relevant to all sectors of the library and information profession, providing a basis to prepare strategies for workplace planning.
Accordingly, these two projects dovetail to consider the educational and continuing professional development needs of the library and information professional that are integral to his or her career-long growth in a dynamic and vibrant industry. The isolationist approach cannot succeed. It is essential that the LIS profession finds its strength through the cooperation and collaboration of all stakeholders, including the individual, educators, employers and, linking all three, the professional association.
The library and information professional in the twenty first century
The continual changes in the work environment have raised considerable debate amongst employers, amongst LIS educators and within the professional associations about the alignment between the academic curriculum and the needs of employers. Huckle, speaking for the Chartered Institute for Library and Information Profession (CILIP) in the UK, indicated the impact of curriculum change had raised specific concerns for the professional body: "Over the last few years the current accreditation procedures and the Body of Professional Knowledge have not kept pace with the development and of the range and nature of programmes at both undergraduate and postgraduate level in our dynamic and rapidly changing discipline". 3 As LIS educators, Brine and Feather have noted, "so far as the academic curriculum is concerned, there is probably general agreement about the broad scope of knowledge and understanding which the new entrant to the profession needs to acquire. There is rather less clarity and consensus about the skills which are needed if s/he is to function effectively". 4 This view is supported by the literature reporting on the situation in all corners of the world, including by Irwin; 5 11 LIS educators propose a wide range of competencies, skills, knowledge areas, topics or modules for their courses. Terms include social informatics, knowledge management, information management, information economics, information resources development, IT applications, information systems, networking, Internet, virtual library, management of information organisations, human resource development, information organisation, information retrieval, collection and access management, professional ethics, and the list goes on. The role of skills in information technology comes to the fore in the analysis. The identification and definition of the key skills and knowledge, which are specific to the newly emerging modern day library and information professional have therefore become a critically important issue for the profession as a whole.
In the UK, the merger of the Library Association and the Institute of Information Scientists in April 2002 to form CILIP provided the impetus for a research project to develop an agreed framework of skills that would encompass both the existing and perceived broader needs of employers of LIPs, in order to accommodate the changes in modern professional practice. This research project was undertaken through an analysis of employment advertisements placed in the Guardian, the Times Higher Education Supplement and the CILIP Appointment pages. Supported by a review of the professional literature, interviews were conducted to identify the specific needs of employers at the beginning of the twenty first century.
Around the same time, in Australia, the Queensland University of Technology (QUT) funded a research project that aimed to identify and examine the skills and knowledge essential for the successful library and information professional in the twenty-first century. This project specifically focused on the two complementary and intertwined strands of discipline knowledge and personal attributes, effectively establishing a dialogue between employers, educators and the Australian Library & Information Association (ALIA). While these two research projects differed in their approach, one from the employer angle and the other from the education angle, the conclusions reached were remarkably similar.
Review of the research in Australia
The QUT research project was completed in two stages, to consider the dual dimensions of discipline knowledge and personal attributes, or generic capabilities. Establishing a clear and precise definition of discipline knowledge and generic capabilities was an important part of the research project. In discussing the curriculum developments in Dutch LIS schools, Roggema-van Heusden refers to 'specific expertise' which is defined as the "necessary knowledge and experience and insight relevant to the invariable aspects of the (professional) problem". 12 Many synonyms can be used to refer to this core set of skills, such as 'subject-specific knowledge', 'content knowledge' or 'subject matter expertise'. For the purpose of maintaining consistency within this paper the term discipline knowledge is used to refer to these skills and abilities.
In recent years interest has grown within the higher education sector to help students develop life skills that can allow them to "function across different cognitive domains or subject areas and across a variety of social, and in particular employment situations". 13 Skills such as problem solving, critical thinking, effective communication, teamwork and ethical thinking are all examples of the life skills in question. Together these life skills form the core set of workplace skills and abilities desirable in graduating students and new employees. They complement the discipline specific skills and professional knowledge acquired by students through their university study. Within the literature many synonyms have been used to refer to this core set of skills. Such synonyms include; transferable skills, 14 key competencies, 15 generic skills, 16 and graduate attributes. 17 The term generic capabilities is used in this paper to refer to these skills and abilities.
The research approaches used in both stages of the QUT project included an extensive review of the current literature and a series of focus groups. A detailed discussion of the methodologies is presented in an earlier paper. 18 The data obtained from the literature review were collated and summarised into initial 'lists' of skills and knowledge within the two distinct areas of discipline knowledge and generic capabilities. The terminology and definitions (i.e. the names of the 14 fields of discipline knowledge and the 10 generic capabilities with the associated descriptions) used in the lists were extracted from the literature reviewed. These preliminary research findings (Tables 1 and 2 ) were presented to a series of focus groups for discussion, with participants drawn from public, State, academic, government and special libraries, LIS education and LIS employment services, from different areas of South East Queensland. Participants represented a broad spectrum of both age and professional experience. To counter the limitations of the research resulting from the local geographic distribution of focus group participants, a subsequent survey was distributed to potential respondents across Australia. Ethics & legal responsibility
The study of :
• ethical considerations that arise in the storage, processing, retrieval and use of information and information systems • standards of conduct for information professionals in the performance of their duties • legal issues that apply in relation to the storage, processing, retrieval and use of information and information systems. 3 Management The study of management theories and the basic principles of management as they apply to libraries and information centres. 4 Information organisation The study of the description and organisation of information resources to facilitate information access and retrieval. 5 Information services The study of the design and delivery of relevant and efficient information services. 6 Collection management & development
The study of the activities associated with the development and management of, and access to, library and information resources. 7
Information resources and retrieval
The study of the theory and practice of reference and information services. 8
Information literacy instruction
The study of information use theory, contemporary teaching theory and instructional design. 9
Information management/ Knowledge management
The study of:
• management principles to the acquisition, organisation, control, dissemination and use of information relevant to the effective operation of organisations.
• knowledge within the context of an organisation, including information and knowledge creation, codification, sharing and learning. 10 Information systems for library and information professionals
The study of the application of computer-based systems in libraries and information centres.
11
Web content management
The study of the design and management of Internet and intranet sites. 12 Career planning skills An understanding of the skills essential for successful career planning including employment seeking strategies and career planning. 13 Records management and archives
The study of the application of management principles to the control of an organisation's records. The study of the management and control of records that are judged to have permanent value. 14 Research in LIS The generation of knowledge through the ability to systematically gather and analyse data to advance library and information science theory and its application to the provision of information services. The table of professional information skills and generic capabilities presented in Table  3 is based on the analysis of job descriptions, interviews, research reports and professional reading that constituted the research work undertaken by CILIP in the UK. Ethics and social responsibility relate to an awareness of the need for and commitment to the maintenance of high professional standards and social justice. 6 Project management Project management is the ability to plan and to achieve desired goals to meet specified standards and criteria or to adapt to a changing environment through the effective co-ordination of available resources. 7
Generic Capability Description
Critical thinking Critical thinking is the ability to reach conclusions through reflection and evaluation by applying independent thought and informed judgement. 8
Problem solving Problem solving is the ability to find effective solutions to problems through creative reasoning.
9
Business acumen Business acumen is the ability to understand and contribute to the corporate culture and the business environment of the parent organization. 10 Self management Self management is the willingness and ability to develop a mature and balanced understanding of self. The ability to apply reflective practice to support ongoing personal and professional growth will enhance individual strengths and minimise weaknesses. While the areas of professional skills are grouped and presented in a different way, there is significant overlap between the findings from the two research projects.
The 'genetic makeup' of individual professionals
Extrapolating from the work by Watson and Crick in the field of genetics, it is proposed that the two domains of generic capabilities and discipline knowledge are, like the strands within the double helix, intertwined and complementary. Together these strands form the "unique patterns of DNA"
19 that determine the specific characteristics and qualities of the library and information professional.
DNA contains the coded instructions, or genes, that are needed to construct the human body. While the genes of each human being are very similar, there are also some differences or variations that ensure that we are not all identical. It is estimated that 99.9% of our genes are identical to the genes in other human beings, but the remaining 0.1% results in the distinctions and differences that, when combined with environmental factors, make us all individuals. So, while the DNA of the library and information professional is composed of the intertwined strands of discipline knowledge and generic capabilities, the field of application for the knowledge and skills is broad ranging. The profession needs the variations of dominant and recessive genes, plus the 0.1% distinctiveness, to provide the individual traits of the profession. While there are some similarities between the role of rural public librarian, for example, and the role of the corporate information manager, it is the variations in the 'genetic makeup' of the information professionals that produces the richness and diversity. It could be inferred that the 'genetic makeup' of individual professionals "depends on their formal qualifications, work experience, professional development, and the role they perform".
What skills are in demand?
Some of the research work undertaken in the United Kingdom specifically views the knowledge and skills of library and information professionals through the lens of the employer. New professional imperatives demand that opportunities are created to acquire a full range of professional skills and to promote the role of the library and information profession in the business of the parent organisation. While previous research has illustrated employers' needs for new LIS professionals and identified gaps in the skills required for some important areas of work, there has been little change in the demand for highly skilled individuals, who have the motivation to lead multi-skilled groups of staff within projects or at a strategic level.
The recent analysis of over 150 advertisements in the UK for a full variety of professional staff has allowed a snapshot insight into the current employment needs, as expressed within the market place. While adverts are admittedly an inconsistent source of absolutes in the skill requirements of any post, they do represent the impetus for individuals to begin to match themselves against the attributes, qualities, skills and experience that employers express in their recruitment offering.
The most frequently asked for generic capabilities are: There is a whole range of personal attributes and skills that are specifically mentioned in the advertisements. Employers are keen to seek self-motivated, enthusiastic, committed, organised, flexible, creative team players with vision. The generic areas where candidates should demonstrate knowledge include service quality and standards, managing change and project management. LIS discipline specific areas include knowledge/information management, enquiry services, and digitisation of items within collections. Leadership skills are expressly sought for senior roles.
Few information services can ignore the onward trend of IT based systems and IT knowledge requirements, including appreciation of applications. Positions that offer opportunities in 'information architecture' are much more numerous. However, academic information services are leading the way in seeking the emerging skills that LIPs will require, with the strongest demand for knowledge of the role of technology in learning, particularly web based learning within Virtual Learning Environments such as BlackBoard or WEBct. The central role of the Information Professional in supporting a VLE highlights the developmental aspects of integration in teaching, learning and assessment. The LIP becomes central to and engages with the academic community to proactively promote on-line information literacy within a curriculum within the context of ever-increasing digital information service delivery.
What skills do employers think are important?
Traditionally LIPs work within a context of user focus and support. Many job specifications list strategic thinking among the essential criteria, yet there is evidence from employers that critical and analytical thinking tends to be underdeveloped in some LIPs. As LIS is a graduate profession, this is an issue that must be dealt with at the foundation level within the curriculum at university and subsequently followed up by opportunities to develop within the workplace.
The analysis of employers' needs put project work as a priority. Project work offers rich and powerful opportunities for participants to develop leadership skills and to gain experience in the management of staff and resources. The use of creativity and imagination in everyday work is essential, and is as equally important in the area of service development as in the more obvious areas of web design or artistic flair in publications. It is not enough to just get on with all the regular work, it is important for LIPs to be able to show that they make a difference, so that corporate understanding, impact analysis and lateral thinking are all valuable. As one head of service in an academic library put it, LIPs need to have the skills to persuade the most senior managers of the difference that they make in the library to the student experience. It is also important to think creatively in planning. Scenario planning or trouble shooting can constitute a considerable proportion of daily work. Good lateral thinking and the ability to use evidence-based practice should come easily to the empirical professional group of library and information practitioners.
However, the roll-out of one significant national initiative in the United Kingdom that aimed to make more accessible the information about significant collections in the Arts and Humanities, indicated that a decline in the most traditional of all the skills of our profession, cataloguing and classification, had critical implications. Employers of project staff consistently noted the lack of skills they found in candidates for project posts, eg in the areas of cataloguing, archive work or linguistics. The problem was compounded by the lack of time to invest in training programs for contract staff. It may be expedient to request a high level of skills in all recruitment documents, but the reality is that, in many cases, people with the requisite skills are not easily available.
As a consequence the Research Support Libraries Programme established a steering group to commission research into the human aspects of running this project. The final report highlighted the human issues that were critical, specifically the recruitment, development and retention of project staff in UK higher education libraries and archives projects. 21 The necessity to build training and development opportunities into all employment opportunities is underscored.
Beyond project work, the dynamic nature of library and information services requires leaders and managers, although this is not the only profession that has identified leadership as one of the most underdeveloped and unavailable of skills. Anecdotal evidence, however, has indicated that management is often viewed as an unpopular aspect of working in LIS. The issue of leadership is multi-faceted and complex, with experience showing too few candidates for Director posts in all sectors; a reluctance of young professionals to opt for management and posts with responsibility for staff and services; a lack of skills in newly appointed managers; and a lack of regard by those in charge of the parent organisation in which the library sits. Two key reports in the United Kingdom, Recruit, Retain and Lead, 22 focusing on the public library sector, and Hybrid Information Management: Skills for Senior Staff, 23 dealing with higher education libraries, stress that management and leadership development must be an essential aspect of Continuing Professional Development (CPD) for all LIPs.
However, with the advent in the UK of a more cross domain organisation, the Museums Libraries and Archives Council (MLA), it was felt that a generic leadership development initiative could potentially be successful, notwithstanding that different organisations with different cultures inevitably require different leadership models, just as individuals need different methods for developing into leaders. It is clear that good visionary leaders are essential, not only to advocate for the roles that the modern LIP can undertake, but also to articulate the value to organisations that information and library services can add.
What are the implications for education and training?
The two research projects are significant because they encourage and support the development of a new framework through which to view the modern day library and information professional, which has implications for the current and future directions of LIS education. As noted, in recent years much has been written on the development and changes necessary in LIS education if it is to remain dynamic and responsive to the evolving information age and to ever-changing marketplace demands. LIS educators often feel that "they are walking a tightrope as they attempt to accommodate the demands of the profession with their own perceptions of what content is needed in the curriculum". Myburgh argues that a "fresh approach needs to be taken concerning the education and development of the New Information Professional (NIP)". 9 She contends it is urgent that there is a suitable response from LIS educators to the growing change within the profession. Library educators are challenged to provide "the necessary skills with which they [the graduates] can gain employment upon graduation, as well as the vision and understanding which might help them cope better with the rapidly changing world in which we live". The findings of the current research will assist LIS education in meeting this challenge.
It is further believed that the research has a significant impact in the area of lifelong learning or CPD for the LIS industry. It has become imperative for practitioners to keep their skills and knowledge current and relevant. In Australia, ALIA launched its CPD program in 2000 to encourage members to face the challenges of the future: "The dynamic environment of the library and information sector dictates the need for library and information professionals to remain flexible and adaptable to change… Lifelong learning extends and develops the knowledge, skills and competencies of practitioners. It also enables them to prepare for their work more effectively, to broaden their careers and to undertake new tasks". 24 Significantly, the distinction is made in the program between the necessity of developing both LIS Specific Areas (eg information resources, resources acquisition and management) and Generic Area (teamwork, effective communication, critical and evaluative thinking).
While the universities can adopt a proactive stance to incorporate new areas of knowledge and skills into the LIS curriculum, new developments, such as the e-learning environment in universities, require existing staff to grow and develop. Universities have taken different approaches to this issue, with some, like Sheffield Hallam University, creating a critical mass of staff with e-learning experience by seconding academic staff to the Learning and Teaching Institute. These staff were encouraged and supported in their quest to achieve the current best practice in institutional e-learning developments and to develop a community of practice both within Sheffield Hallam University and collaboratively with the University of Sheffield. The hybrid skills required for this work in an e-learning environment are perhaps one of the best examples of the 'skills of the 21 st century' as illustrated earlier in this paper.
An ideal situation would be for all current LIS employers to meet regularly in a collaborative forum dedicated to the development of the professional staff in their current and future employ. At this point in time, professional development is erratic, with little or no strategic intent apparent within the context of staff development.
Drawing on the e-learning example from Sheffield Hallam University, the model for the acquisition of new and emerging skills requires a full and balanced contribution from all stakeholders. Table 4 illustrates the contribution to be made by the different stakeholders. One of the biggest hurdles, however, is to reconcile the need for skills development at the national level with the fact that most staff development takes place at the local level of the individual institution. In the UK, it has been acknowledged that academic library staff needs to tap into:
• their own organisations -libraries and/or learning centre departments must be committed to innovating within the area of e-learning, • national organisations such as the Joint Information Systems Committee (JISC) for technological developments, and the UK Higher Education Academy for the pedagogic developments, • their professional body.
Professional bodies, such as CILIP or ALIA, have a significant role to play. In the UK, CILIP has been active in the promotion of the 'traditional skills' within the newer context of the web. Articles have appeared in the professional press confirming the renaissance of classification, cataloguing, indexing and thesaurus construction. 25 In both countries, there are positive signs of appreciation of the specific professional skills that contribute to developments in digitising, content management, and, in the context of elearning, the use of re-useable learning objects.
Conclusion
A series of challenges is offered to all stakeholders in the LIS arena:
• for industry practitioners either reading this article to determine a way forward within their own immediate context, • for employers to join with the professional bodies to determine what is and is not available as professional education, • for educators to be invited to join with employers and professional bodies to focus on career-long learning opportunities.
The greatest challenge is offered to the policy makers and agencies that determine the outcome of 'information policies' to recognise the full implication of the initiatives and strategic developments that they support, to ensure that the contribution made by LIPs is clearly visible and acknowledged as a critical success factor. This will require a considerably more coordinated approach to skills acquisition, development and CPD, involving educators, practitioners and professional associations.
The main contribution that professional associations such as CILIP and ALIA can make is to support and provide a variety of learning opportunities. The professional association needs to play an important role in the development and delivery of both generic and specific skills-based courses. The emergence of the new Framework of Qualifications in the UK from CILIP has focussed attention on the body of professional knowledge and the way in which professionals retain their validity in the market place. Employers need to carefully consider the development needs of their staff and to encourage and support staff in their career-long learning, acknowledging that CPD is an essential dimension of being a library and information professional. Watson and Huckle 26 have highlighted how employers can benefit from the new CILIP Framework of Qualifications, while ALIA is focusing strongly on aligning their professional development scheme with employers' own staff development programs.
In the twenty first century, libraries and information agencies require staff with innovative ideas and vision to create and sustain valued, effective services to users, and to contribute to the success of the organisation. Career-long learning is therefore integral to professional success, and individual professional development needs to be supported through a combination of education, personal achievement and work-based opportunities.
